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Background:  Liver fibrosis has emerged as an important long-term complication of the Fontan procedure. There are limited descriptions of 
hepatic pathology in patients after Fontan, but risk factors for the development of liver fibrosis are poorly defined. We sought to comprehensively 
describe liver histology at autopsy after the Fontan operation and to determine if demographic, anatomic, surgical, or clinical variables correlate with 
the severity of hepatic pathology.
Methods:  A review was performed of all patients with a history of Fontan operation who died and underwent autopsy examination of the liver at 
The Children’s Hospital of Philadelphia between 1/1/1980 and 12/1/09. Demographic data and medical histories were reviewed and original 
hepatic slides from autopsy were examined by hepatic pathologists. Gross architectural fibrosis was scored using Ishak and modified Schuerer 
Fibrosis scales and other histopathological features were also graded.
Results:  Twenty-two patients met inclusion criteria of which 16 (72%) had hypoplastic left heart syndrome. The median age at the time of Fontan 
was 1.62 yrs (range 0.86-5.75 yrs) and the median interval between Fontan and death was 20 days (range 1 day-17.5 yrs). Twenty patients (91%) 
had at least some degree of fibrosis, but cirrhosis was observed in only 1 patient. Significant fibrosis was observed in 8 of the 14 patients (57%) who 
died within 30 days of Fontan. By linear regression, time from Fontan significantly predicted the degree of fibrosis graded by Ishak (p=0.03) and by 
modified Schuerer fibrosis (p=0.02) scales. In patients who died within 1 month of Fontan (n=14), length of hospitalization after pre-Fontan cardiac 
surgeries (p=0.03) and pre-Fontan right atrial pressure (p=0.04) significantly predicted the degree of fibrosis on Ishak scale.
Conclusion: At autopsy, the degree of hepatic fibrosis correlated with time from Fontan. Importantly, significant fibrosis was observed in the 
majority of patients who died within 1 month of Fontan and correlated with pre-Fontan morbidity. These findings suggest that the hepatic pathology 
in the single ventricle population is multifactorial and may in fact begin prior to the Fontan operation.
